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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ion carrier type 
ionizing apparatus and method eliminates the generation of 
ozone or an electromagnetic noise and the generation of 
dust and in which the charge can be removed even with 
respect to a narrow space. 

SOLUTION: A soft X-rays, low energy electron beam, 
ultraviolet rays or a creepage discharge generating part or 
an ionizing source 6 of a sealing radioactive isotope or the 
like, is arranged in the vicinity of the leading end part 1a of 
a tube 1. A control device 7 consisting of the power supply 
part of the ionizing source 6 and a control part is arranged 
outside the tube 1 . A shield part 9 consisting of partition 
walls 10, 10,... is provided in the periphery of the leading end 
part 1 a of the tube 1 to shield soft X-rays, low energy 
electron beam or radioactive rays from a radioactive isotope 
generated from the ionizing source 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In ion conveyance type ionization equipment equipped with the tube which supplies ion 
carrier gas [ near the charged body ] in order to remove static electricity, and the apparatus for 
generating ion which ionizes a part of ion carrier gas supplied in said tube Said apparatus for generating 
ion is formed in the source of ionization built in said tube, and the exterior of said tube. It is ion 
conveyance type ionization equipment which consists of control devices equipped with the power 
supply section and control section of said source of ionization, and is characterized by preparing said 
source of ionization near the point of said tube. 

[Claim 2] Said source of ionization is ion conveyance type ionization equipment according to claim 1 
characterized by being the generating means or seal radioisotope of soft X ray. 

[Claim 3] It is ion conveyance type ionization equipment according to claim 1 which said ion carrier gas 
is nonresponsive gas of a high grade, and is characterized by said source of ionization being the 
generating means of a low energy electron ray. 

[Claim 4] It is ion conveyance type ionization equipment according to claim 1 which said ion carrier gas 
is nonresponsive gas of a high grade, and is characterized by said source of ionization being the 
generating means of ultraviolet rays. 

[Claim 5] It is ion conveyance type ionization equipment according to claim 1 which said ion carrier gas 
is nonresponsive gas of a high grade, and is characterized by said source of ionization being a creeping- 
discharge generating means to generate creeping discharge. 

[Claim 6] Ion conveyance type ionization equipment according to claim 1 , 2, or 3 characterized by 
forming the covered section for covering the radiation of the soft X ray generated from said source of 
ionization in the point of said tube, a low energy electron ray, the alpha rays from radioisotope, or beta 
rays. 

[Claim 7] Said covered section is ion conveyance type ionization equipment according to claim 6 
characterized by being constituted so that advance of said soft X ray, said low energy electron ray, or the 
radiation from said radioisotope may be barred by forming two or more septa in the interior of said tube. 

[Claim 8] Said covered section is ion conveyance type ionization equipment according to claim 6 
characterized by being constituted so that advance of said soft X ray, said low energy electron ray, or 
said radiation may be barred by crooking said tube. 

[Claim 9] Said covered section is ion conveyance type ionization equipment according to claim 6 
characterized by being constituted so that advance of said soft X ray, said low energy electron ray, or the 
radiation from said radioisotope may be barred by branching said tube to two or more outlets. 
[Claim 10] In order to remove static electricity, while supplying ion carrier gas [ near the charged body ] 
with a tube In the ion conveyance type ionization approach which ionizes a part of ion carrier gas 
supplied to said tube with an apparatus for generating ion The ion conveyance type ionization approach 
characterized by having built the source of ionization in said tube among said apparatus for generating 
ion, having formed the control device equipped with the power supply section and control section of 
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said source of ionization in the exterior of said tube, and preparing said source of ionization near the 
point of said tube. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ion conveyance type ionization equipment and the 

approach for removing static electricity generated in a clean room. 

[0002] 

[Description of the Prior Art] Conventionally, in the clean room which manufactures a semi-conductor, 
a liquid crystal display (following, LCD), etc., generating of static electricity poses a problem. In the 
case of the clean room of semi-conductor manufacture, generating of that it is a low humidity 
environment, that a wafer and the plastic envelope which reaches and carries a semiconductor device 
tend to be charged, etc. of static electricity is caused. On a wafer front face, this static electricity makes 
dust adhere, or destroys IC and the semiconductor device on a wafer, and is reducing the yield of a 
product. 

[0003] Moreover, in the case of LCD, the quality of the material which is different by down stream 
processing is contacted, and static electricity by frictional electrification generates it. Since insulation is 
high and static electricity tends to generate especially the glass substrate used for this LCD in a large 
area, the electrostatic discharge by a lot of static electricity has affected the yield of a product. 
[0004] Then, the aeroionization equipment which neutralizes the charge of the charged body with ion is 
known as equipment which removes static electricity in the production environment of such a clean 
room etc. from the former. This aeroionization equipment generates corona discharge by impressing the 
forward or negative high voltage to a forward or negative electrode, respectively. And the air around the 
above-mentioned tip of an electrode is ionized to forward and negative, this ion is conveyed according 
to an air current, and the ion of reversed polarity neutralizes the charge on the charged body. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the aeroionization equipment using the 

conventional corona discharge mentioned above, in order to make generating of ion easy and to prevent 

consumption of the generated ion, the electrode is arranged near the electric discharge object in the 

condition of having exposed. For this reason, the following problems had occurred. 

[0006] (1) Since the air near the generating electric discharge object of ozone is ionized by corona 

discharge, except that nitrogen and the steam in air ionize, the reaction for which oxygen serves as 

ozone also occurs. By the oxidation of this ozone, the front face of a silicon wafer oxidizes, or it will 

react with the impurity of the minute amount in air, and a secondary particle will occur. 

[0007] (2) electromagnetism — the irregular electromagnetic wave generated from a discharge electrode 

at the time of generating discharge of a noise becomes the cause which causes malfunction of a 

precision mechanical equipment, a computer, etc. which contained the semiconductor device. 

[0008] (3) Whenever it makes the raising dust corona discharge from an ion generating electrode cause, 

wear an electrode out, and the worn-out electrode material disperses. Moreover, the minute amount gas 

constituents in air particle-ize by corona discharge, and deposit on an ion generating electrode, and a re 

entrainment will be carried out if this becomes a certain amount of magnitude. The yield will fall by 
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such raising dust. 

[0009] Moreover, it is becoming difficult [ manufacturing installations, such as a semi-conductor and 
LCD, ] for the miniaturization to progress every year and to secure the installation tooth space optimal in 
a manufacturing installation with conventional aeroionization equipment in recent years. That is, with 
conventional aeroionization equipment, although to detach 300mm or more was required between the 
electrode for generating ion, and the electric discharge object in the space of suitable size, for example, 
the distance of an electrode and an electric discharge object, in order to perform effective electric 
discharge, it is difficult with the miniaturization of a manufacturing installation in recent years to take 
such an installation tooth space for aeroionization equipment. 

[0010] Furthermore, for example in the production process of LCD, a glass substrate is remarkably 
charged by contact and exfoliation. Therefore, electric discharge is performed from the former by 
aeroionization equipment which was mentioned above. However, since the processing speed of 
production equipment is quick, a glass substrate is completely contained by the cassette in many cases, 
without discharging electricity. Within such a cassette, since between the glass substrates and glass 
substrates which were contained was as narrow as several mm, when conventional aeroionization 
equipment was used, it was difficult for the flow of the ionized air not to enter but to discharge a glass 
substrate. Therefore, the demand to the cure against static electricity in such a narrow tooth space has 
also been increasing. 

[001 1] this invention is proposed in order to solve the trouble of the above conventional techniques ~ 
having — the purpose — ozone and electromagnetism — while corresponding also to the miniaturization 
of various manufacturing installations, without causing generating of a noise, raising dust, etc., it is in 
offering the ion conveyance type ionization equipment and the approach of discharging electricity also 
to a narrow tooth space. 
[0012] 

[Means for Solving the Problem] The tube which supplies ion carrier gas [ near the charged body ] in 
order that invention according to claim 1 may remove static electricity, In ion conveyance type 
ionization equipment equipped with the apparatus for generating ion which ionizes a part of ion carrier 
gas supplied in said tube said apparatus for generating ion It is prepared in the source of ionization built 
in said tube, and the exterior of said tube, and consists of control devices equipped with the power 
supply section and control section of said source of ionization, and said source of ionization is 
characterized by being prepared near the point of said tube. 

[0013] In order for invention according to claim 10 to catch invention according to claim 1 in the 
viewpoint of an approach and to remove static electricity While supplying ion carrier gas [ near the 
charged body ] with a tube In the ion conveyance type ionization approach which ionizes a part of ion 
carrier gas supplied to said tube with an apparatus for generating ion It is characterized by having built 
the source of ionization in said tube among said apparatus for generating ion, having formed the control 
device equipped with the power supply section and control section of said source of ionization in the 
exterior of said tube, and preparing said source of ionization near the point of said tube. 
[0014] According to invention claim 1 and given in ten, the following operations are acquired. That is, 
since the source of ionization which actually ionizes the gas in a tube, and its control device were 
formed separately and only the source of ionization is arranged in a tube, the bore of a tube can be made 
small. For this reason, while being able to generate ion in a very narrow location, electricity can be 
discharged also to a narrow tooth space. Moreover, since the source of ionization is arranged near the 
point of a tube, when the generated ion adheres to the wall of a tube, it can prevent that the number of 
ion decreases. 

[0015] The ion conveyance type ionization equipment by invention according to claim 2 is characterized 
by said source of ionization being the generating means or seal radioisotope of soft X ray in invention 
according to claim 1. according to invention according to claim 2 - ozone and electromagnetism ~ 
generating of a noise and raising dust can be lost. 

[0016] In invention according to claim 1, said ion carrier gas is nonresponsive gas of a high grade, and, 
as for the ion conveyance type ionization equipment by invention according to claim 3, said source of 
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ionization is characterized by being the generating means of a low energy electron ray. In invention 
according to claim 1, said ion carrier gas is nonresponsive gas of a high grade, and, as for the ion 
conveyance type ionization equipment by invention according to claim 4, said source of ionization is 
characterized by being the generating means of ultraviolet rays. 

[0017] In invention according to claim 1, as for the ion conveyance type ionization equipment by 
invention according to claim 5, said ion carrier gas is characterized by being a creeping-discharge 
generating means by which are nonresponsive gas of a high grade and said source of ionization 
generates creeping discharge, according to invention according to claim 3, 4, or 5 — as gas - high grade 
N2 using the nonresponsive gas containing the electronegative gas of minute amounts, such as oxygen 
which is extent which the steam or ozone of a minute amount do not generate like gas, - ozone and 
electromagnetism - a forward anion can be generated, without being accompanied by generating of a 
noise, and raising dust. 

[0018] The ion conveyance type ionization equipment by invention according to claim 6 is characterized 
by forming the covered section for covering the radiation of the soft X ray generated from said source of 
ionization in the point of said tube, a low energy electron ray, the alpha rays from radioisotope, or beta 
rays in invention according to claim 1, 2, or 3. 

[0019] According to invention according to claim 6, when soft X ray, a low energy electron ray, or the 
radiation from radioisotope occurs from the source of ionization, it can prevent that they leak outside by 
forming the covered section in the point of a tube. Since soft X ray, a low energy electron ray, and the 
radiation from radioisotope can fully be covered, for example with a thin vinyl chloride plate etc. and do 
not almost have reflection, they can form the covered section with easy structure. 
[0020] The ion conveyance type ionization equipment by invention according to claim 7 is characterized 
by being constituted so that advance of said soft X ray, said low energy electron ray, or the radiation 
from said radioisotope may be barred in invention according to claim 6 by forming the septum of 
plurality [ section / said / covered ] in the interior of said tube. In invention according to claim 6, the ion 
conveyance type ionization equipment by invention according to claim 8 is characterized by being 
constituted so that advance of said soft X ray, said low energy electron ray, or the radiation from said 
radioisotope may be barred, when said covered section **** said tube. 

[0021] The ion conveyance type ionization equipment by invention according to claim 9 is characterized 
by being constituted so that advance of said soft X ray, said low energy electron ray, or the radiation 
from said radioisotope may be barred, when it puts on invention according to claim 6 and said covered 
section branches said tube to two or more outlets. 

[0022] The whole production equipment, such as a semi-conductor and LCD, can be covered with a 
vinyl chloride plate etc., and it is not necessary to cover soft X ray, a low energy electron ray, and the 
radiation from a radioisotope, and, according to invention according to claim 7, 8, or 9, can consider as 
an easy configuration. Therefore, the application range of this ion conveyance type ionization equipment 
becomes large. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of concrete operation of this invention is explained 

with reference to a drawing. 

[0024] [1. Gestalt] of the 1st operation 

[1-1 . configuration] drawing. 1 is the mimetic diagram showing the configuration of the ion conveyance 
type ionization equipment by the gestalt of operation of the 1st of this invention. In this drawing, 1 is a 
tube, for example, it consists of a fluororesin or vinyl chloride resin, and the bore has become about 
15mm. In addition, the thickness of the above-mentioned fluororesin or vinyl chloride resin is the 
thickness which is extent which can absorb this soft X ray, when using soft X ray as a source of 
ionization so that it may mention later. In the case of vinyl chloride resin, thickness can cover enough by 
2mm. Furthermore, point la of a tube 1 is arranged near the charged body S, turns to this charged body 
S the forward anion generated in the apparatus for generating ion 5, and supplies it. That is, in the gestalt 
of this operation, the "point" of a tube 1 points out an outlet side [ of ion carrier gas ], i.e., the charged 
body, side. 
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[0025] In the above-mentioned tube 1 5 they are the air in a clean room etc., or a high grade N2. 
Nonresponsive gas (henceforth ion carrier gas), such as gas, is supplied. N2 [ in addition, ] whose "high 
grade N2 gas" is extent (about 5% or less) in which the oxygen density does not generate ozone, 
including oxygen or the steam of extent which form an anion here It shall be gas. 
[0026] Moreover, 2 is a bulb, 3 is a flow meter, and the flow rate of the ion carrier gas in a tube 1 is 
adjusted by these. 4 is a membrane filter and carries out uptake of the dust in the above-mentioned ion 
carrier gas. 

[0027] Furthermore, the apparatus for generating ion 5 is formed near the point la of a tube 1. The 
apparatus for generating ion 5 consists of a source 6 of ionization arranged inside a tube 1 , and a control 
unit 7 of this source 6 of ionization. Io according [ the source 6 of ionization ] here to the generating 
section of a soft-X-ray generator, the generating section of a low energy electron ray generator, seal 
radioisotope, the generating section of an ultraviolet-rays generator, or creeping discharge - it consists 
of NAIZA etc., and it is constituted so that the ion carrier gas which flows the inside of a tube 1 may be 
ionized. 

[0028] Here, soft X ray is a feeble X-ray which has the energy of 3 - 9.5keV extent, and can be easily 
covered with the vinyl chloride plate of 2mm thickness. Moreover, a low energy electron ray is the 
electron beam (software electron) taken out with the low operating voltage of several lOkV with the 
micro electron beam exposure tubing tube for example, by USHIO, INC. etc., and ionizes the field with 
the range of about 5 cm in air. In addition, since ozone is generated in the gas containing oxygen, a low 
energy electron ray is a high grade N2 at the gestalt of this operation. The nonresponsive gas containing 
the oxygen which is extent which ozone does not generate like gas is used. Moreover, since soft X ray is 
also generated, electric shielding is needed. 

[0029] Furthermore, seal radioisotope encloses radioisotope with a capsule etc. and has the nickel 63 
grade which generates as radioisotope the americium 241 which generates alpha rays, or beta rays. The 
energy of the alpha rays generated from an americium 241 is 5.4MeV extent, and although a ionization 
operation is large, the range in the inside of air is about several cm, and can be easily covered in one 
sheet of paper. Moreover, the energy of the beta rays generated from nickel 63 is 57keV extent, and can 
be easily covered with a resin plate. 

[0030] Moreover, the ultraviolet rays generated from an ultraviolet-rays generator are 400nm or less in 
short wavelength, and are about [ 30w ] outputs. Although any of air and nonresponsive gas may be 
used as ion carrier gas supplied to a tube 1 when the source 6 of ionization is the generating section or 
the seal radioisotope of soft X ray, when it is the generating section of a low energy electron ray, or the 
generating section of ultraviolet rays, it is a high grade N2. The nonresponsive gas containing the 
oxygen which is extent which ozone does not generate like gas is used. 

[0031] furthermore, Io by creeping discharge — the example of NAIZA is shown in drawing 2 . it is 
shown in this drawing — as - Io — it comes to prepare an internal electrode 13 and the external electrode 
14 in the interior and the exterior of a derivative 12 of hexahedron NAIZA 1 1 consists of ceramics etc., 
respectively The fifth of the sixth page which constitutes a dielectric 12 is grounded, and the alternating 
current high voltage from the alternating current high- voltage power source in a control unit 7 is 
impressed to an internal electrode 13. By such configuration, if the alternating current high voltage is 
impressed to an internal electrode 13, the high voltage will occur on the front face of a derivative 12 by 
induction, and discharge will take place in the shape of a field between the grounded external electrodes 
14. In addition, since ozone is generated in the gas containing more oxygen than 5%, at the gestalt of 
this operation, it is a high grade N2. Nonresponsive gas, such as gas, is used. 

[0032] Moreover, distance LI from point la of a tube 1 to the source 6 of ionization It has become the 
less than distance which is extent which the generated ion does not decrease, i.e., 20cm. Furthermore, a 
control unit 7 consists of the power supply section and control section for generating soft X ray, a low 
energy electron ray, ultraviolet rays, or creeping discharge from the source 6 of ionization, and is 
connected by the source 6 of ionization, and the cable 8. 

[0033] Moreover, the covered section 9 is formed in point la of a tube 1. The covered section 9 consists 
of two or more septa 10 and 10 and — , as shown in drawing J . These septa 10 and 10 and - set fixed 
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spacing in the upper part and the lower part of a tube 1, and are formed in them by turns. That is, when 
the source 6 of ionization is the generating section of soft X ray, the generating section of a low energy 
electron ray, or seal radioisotope, it has composition covered so that the soft X ray which goes straight 
on, an electron ray, or the radiation (alpha rays or beta rays) from radioisotope may hit septa 10 and 10 
and — and they may not leak outside. In addition, when the source 6 of ionization is the generating 
section of ultraviolet rays, or the generating section of creeping discharge, this covered section 9 is 
unnecessary. 

[0034] The [1-2. operation effectiveness], next the operation effectiveness of the gestalt of this operation 
which has the configuration mentioned above are explained. That is, a tube 1 is supplied, and the ion 
carrier gas which carried out sequential passage of a bulb 2, a flow meter 3, and the membrane filter 4 
serves as ion of positive/negative, when soft X ray, a low energy electron ray, ultraviolet rays, creeping 
discharge, or the radiation from radioisotope is irradiated by the source 6 of ionization built in in the 
tube 1. And these forward anion passes the covered section 9 of a tube 1, is supplied to the charged body 
S from point la, and neutralizes the charge of the reversed polarity of the positive/negative on the 
charged body S, respectively. 

[0035] As mentioned above, with the gestalt of this operation, when the source 6 of ionization is the 
generating section or the seal radioisotope of soft X ray, even if it ionizes any of air or nonresponsive 
gas, ozone does not occur, moreover, raising dust like scattering of electrode material, or deposition of 
the impurity in air and a re entrainment there is nothing — and electromagnetism — generating of a 
noise does not take place, either. 

[0036] moreover, the case where the source 6 of ionization is a low energy electron ray, ultraviolet rays, 
or the generating section of creeping discharge — as ion carrier gas — high grade N2 using the 
nonresponsive gas containing the oxygen which is extent which ozone does not generate like gas — 
ionization hitting -- generating of ozone there is nothing - raising dust and electromagnetism 
generating of a noise does not take place, either. 

[0037] Furthermore, since it can cover enough with a thin vinyl chloride plate etc. and reflection hardly 
takes place, either, soft X ray, a low energy electron ray, and the radiation from seal radioisotope can be 
covered with easy structure as shown in drawing J . Namely, the tip la circumference of a tube 1 can be 
made into electric shielding structure, and, thereby, it is not necessary to cover separately at the time of 
installation of ion conveyance type ionization equipment. Therefore, the application range of this ion 
conveyance type ionization equipment becomes large. In addition, since the covered section 9 is formed 
on the outskirts of tip la of a tube 1 in this way, in production equipment which exposes and installs the 
conventional source of ionization, there is no wrap need with an about 2mm vinyl chloride plate about 
the whole production equipment. 

[0038] Moreover, since the control device 7 which are the source 6 of ionization, its power supply 
section, and a control section was installed separately through the cable 8, only the source 6 of 
ionization can be installed in a tube 1, and the bore of a tube 1 can be made small by it. For this reason, 
while being able to generate ion in a very narrow location, electricity can be discharged also to narrow 
tooth spaces, such as a clearance between the glass substrates contained, for example in the cassette. 
Moreover, since the source 6 of ionization is installed inside near the tip la of a tube 1, it can prevent 
that the generated ion adheres to the wall of a tube 1, and a number decreases. 
[0039] [2. Gestalt] of the 2nd operation 

[2-1. configuration] drawing 3 is the mimetic diagram showing the configuration of the ion conveyance 
type ionization equipment by the gestalt of operation of the 2nd of this invention. In this drawing, about 
the same member as the gestalt of the 1st operation shown in draw ing 1 mentioned above, the same sign 
is attached and the explanation is omitted. 

[0040] Point la of a tube 1 is made crooked in the shape of serpentine, and this flection constitutes the 
covered section 19 from the gestalt of this operation. That is, with the gestalt of this operation, the septa 
10 and 10 of the covered section 9 shown in drawing . 1 and — are not prepared, but have composition 
which covers instead the soft X ray generated from the source 6 of ionization by the flection, a low 
energy electron ray, or the radiation from radioisotope. 
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[0041] In this case, the distance L2 from the source 6 of ionization to flection 19a of the beginning of 
the covered section 19 is about 5cm. Moreover, it sets to an apparatus for generating ion 5, and is the 
distance L3 from the control unit 7 of a cable 18 to the source 6 of ionization. If it carries out, it is 
possible to about 2m. 

[0042] The [2-2. operation effectiveness] With the gestalt of this operation which has the above 
configurations, the charge on the charged body S is discharged like the gestalt of the 1st operation 
mentioned above. That is, in case ion carrier gas flows the perimeter of the source 6 of ionization in a 
tube 1 , by irradiating soft X ray, a low energy electron ray, ultraviolet rays, creeping discharge, or the 
radiation from radioisotope, it becomes the ion of positive/negative, the covered section 19 is passed, 
and the charged body S is supplied from point la. And the forward negative charge on the charged body 
S is neutralized, respectively. 

[0043] as mentioned above, the gestalt of the 1st operation which was mentioned above according to the 
gestalt of this operation - the same — generating of ozone, raising dust, and electromagnetism while 
being able to abolish generating of a noise, the bore of a tube 1 can be made small and electric discharge 
in a narrow location can also be enabled. Moreover, soft X ray, a low energy electron ray, or the 
radiation from radioisotope can be covered only by bending the point la circumference of a tube 1. 
When covering a low energy electron ray especially, since an electron ray stalls by about 5cm, it can be 
efficiently covered by setting distance from the source 6 of ionization to flection 19a of the covered 
section 19 to about 5cm. 
[0044] [3. Gestalt] of the 3rd operation 

[3-1. configuration] drawing 4 is the mimetic diagram showing the configuration of the ion conveyance 
type ionization equipment by the gestalt of operation of the 3rd of this invention. In this drawing, about 
the same member as the gestalt of the 2nd operation which is shown in drawin g 1 mentioned above and 
which is shown in the gestalt and drawing 3 of the 1st operation, the same sign is attached and the 
explanation is omitted. 

[0045] The covered section 29 consists of gestalten of this operation by forming two or more outlets 21 
and 21 and ~ in point la of a tube 1. That is, although the tube 1 has branched to the outlets 21 and 21 of 
plurality (the gestalt of this operation four), and — and each of these outlets 21 and 21 and — has it in 
about six source of ionization as shown in drawing 4 , it is arranged on the production of the shaft. 
[ parallel to the shaft orientations of a tube 1 ] That is, when the source 6 of ionization is the generating 
section of soft X ray, the generating section of a low energy electron ray, or seal radioisotope, it has 
composition covered so that the soft X ray which goes straight on, an electron ray, or the radiation from 
radioisotope may hit a wall 22 and they may not leak outside. 

[0046] The [3-2. operation effectiveness] With the gestalt of this operation which has the above 
configurations, the charge on the charged body S is discharged like the gestalt of the 1st mentioned 
above and the 2nd operation. That is, in case ion carrier gas flows the perimeter of the source 6 of 
ionization in a tube 1, by irradiating soft X ray, a low energy electron ray, ultraviolet rays, creeping 
discharge, or the radiation from radioisotope, it becomes the ion of positive/negative, the covered 
section 29 is passed, and the charged body S is supplied from each outlets 21 and 21 of point la, and --. 
And the forward negative charge on the charged body S is neutralized, respectively. 
[0047] as mentioned above, the gestalt of the 1st which was mentioned above according to the gestalt of 
this operation, and the 2nd operation — the same — generating of ozone, raising dust, and 
electromagnetism - generating of a noise can be abolished. Moreover, when point la of a tube 1 
branches to two or more outlets 21 and 21 and — , soft X ray, a low energy electron ray, or the radiation 
from radioisotope can be covered. Furthermore, by [ of outlets 21 and 21 and — ] increasing a number, 
when the area of the charged body S is large, or also when the electrification part is distributing, it can 
respond. 

[0048] Various modes as not limited to the gestalt of the operation which mentioned this invention 
above which is [a gestalt of operation of others [. / 4]] and shown below are also possible. That is, the 
configuration or attaching position, and approach of concrete each part material can be changed suitably. 
For example, as long as the configuration of the covered sections 9 and 19 is a configuration in which 
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not only the shape of serpentine as shown in the septa 10 and 10 as shown in drawin g 1 , — , drawin g 2 
but the soft X ray which goes straight on, a low energy electron ray, or the radiation from radioisotope 
etc. does not leak outside, and the generated ion of positive/negative may be conveyed, what kind of 
thing is sufficient as it. 

[0049] moreover, the source 6 of ionization — soft X ray, a low energy electron ray, ultraviolet rays, the 
generating section of creeping discharge, or not only radioisotope but ionization - generating of ozone, 
raising dust, and electromagnetism -- if there is no generating of a noise, other electromagnetic waves or 
beams etc. can be used. 
[0050] 

[Effect of the Invention] Since according to this invention the source of ionization and its control device 
are formed separately and only the source of ionization is arranged in a tube as mentioned above, the 
bore of a tube can be made small and electricity can be discharged also to a narrow tooth space, 
moreover, the case where soft X ray or the radiation from radioisotope is used as a source of ionization - 
- ozone and electromagnetism — ionizing nonresponsive gas, when generating of a noise and raising dust 
can be lost and it uses a low energy electron ray, ultraviolet rays, or creeping discharge — ozone and 
electromagnetism - generating of a noise and raising dust can be lost. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the configuration of the ion conveyance type ionization 
equipment by the gestalt of operation of the 1st of this invention. 

[Drawing 2] Io by the creeping discharge used for the gestalt of this operation — it is the outline 
perspective view showing the example of NAIZA. 

[Drawing 3] It is the mimetic diagram showing the configuration of the ion conveyance type ionization 
equipment by the gestalt of operation of the 2nd of this invention. 

[Dra win g 4] It is the mimetic diagram showing the configuration of the ion conveyance type ionization 
equipment by the gestalt of operation of the 3rd of this invention. 
[Description of Notations] 
1 - Tube 
la - Point 

5 - Apparatus for generating ion 

6 - Source of ionization 

7 — Control unit 

8, 18, 28 - Cable 

9, 1 9, 29 — The covered section 
10 - Septum 

21 - Outlet 

22 - Wall 

S - Charged body 



[Translation done.] 
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